N-nitrosocarbofuran induces apoptosis in mouse brain microvascular endothelial cells (bEnd.3).
In this study, we investigated whether carbofuran, a commonly used carbamate pesticide, and N-nitrosocarbofuran (NOCF), the N-nitroso metabolite of carbofuran, have cytotoxicity in mouse brain microvascular endothelial cells (bEnd.3). Results from the MTT assay in bEnd.3 cells showed that NOCF but not carbofuran caused a remarkable decrease in cell viability. The cell death induced by NOCF appeared to involve apoptosis, based on our results from annexin V staining and electron microscopy. To investigate the mechanism of the NOCF-induced cell death, we examined the effects of selective inhibitors for MAP kinase pathways, PD98059 (for MEK/ERK), SB202190 (for p38 MAP kinase), and SP600125 (for JNK), on the NOCF-induced cell death. The NOCF-induced cell death was significantly reduced by PD98059, but not by SB202190 or SP600125. NOCF increased ERK phosphorylation as early as 15 min after the treatment and this increase was maintained for 2 h. In summary, our results suggest that NOCF can induce apoptotic cell death, at least in part, through the ERK pathway in brain microvascular endothelial cells.